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Abstract 
The article is dedicated to the study of formation of perceptual images, its underlying mechanisms and 
conditions. Image formation should be studied thro with the help of 
figures as the most suitable experimental material for this purpose. The article describes the study of the image 
formation registered by eye tracking technique. The research was conducted with the help of SMI GAZE AND 
EYETRACKING system ( ). The results of the experiment show that eye movements may be 
considered as the criteria of image change/formation. This change is determined not by the nature of the picture 
perceived but by the tasks a person performs as well as the content of his activity. 
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1. Introduction 
The present-day stage of society development is marked by huge changes in various spheres: politics, 
tendency is not brand new. Though unlike previous periods, the last couple of decades are marked by the rapid 
development of technologies and the accumulation of scientific knowledge. It leads to a huge amount of 
their life. The variety of existing visual material and 
its changeability imply that a person should be able to react quickly and adequately to the environment, to 
employ productive perceptual skills. Taking into account dominant tendencies of the modern society it may be 
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said that one of the central problems in psychology nowadays is teaching people to work productively with visual 
material to solve various tasks. The development of such teaching techniques may arise only through analysis of 
how image is formed and what mechanisms underlie visual perception. 
2. The problem of image formation 
In psychology the problem of visual perception belongs to a broader field  
may be considered the central notion of psycholog  without which all other 
components lose  [1]. According to A.V.Zaporozhets there exist two basic theoretical lines of investigation 
vity with respect to the object...The other line proceeds from objective 
2]. 
 
Following the second line we argue that the best way to study image formation is the 
introduced by a famous Soviet psychologist Piotr Galperin. He claimed that formation experiment unlike passive 
observation of the emergence 
 an objective 
psychological study it was necessary to abandon mere observation in favour of active construction of actions into 
3]. 
 
In our research the image formation was studied with the help of eye tracking technique. One of the first to 
study the perception of different pictures with the help of eye tracking was Yarbus [4]. He claimed that 
.e., depending on the character of information which he 
must obtain, the distribution of the points of fixation on an object will vary correspondingly because different 
itself does not contain anything. It is a pattern which we can interpret depending on the activity we are involved 
in. The best and the most suitable experimental material for this purpose is so-called ambiguous figures. It is a 
group of images that imply various interpretations [6].  
3. Experimental research  
3.1. Hypothesis 
Very often pictures are viewed as some kind of independent objects that direct our perception. We presumed 
that picture is just a pattern which does not direct our perceptual activity; it is just the material that we use to 
fulfill a certain task. Thus the hypothesis of our research is the following: the image formation is determined by 
the content and the nature of activity the person is involved in, rather than the picture/visual stimulus itself. Eye 
movements appear to be the observable criteria of the image formation. 
3.2. Participants 
The participants were 15 students (F., 19-20 years old).  
3.3. Methodology 
The participants were presented with different stimuli (pictures) on the computer monitor. Participants were 
involved in certain activity with these images, while special camera was registering their eye movements. All 
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sessions were carried out individually. "SMI Experiment" program was used.  The analyses of all data and 
visualization were made with the use of BeGaze program.  
 
Experimental material used in both series consisted of two pictures of ambiguous figures. The first picture 
(Fig.1. a) is a template used for writing postal codes in Russia. It looks like a rectangle divided into two squares, 
each with a diagonal line. This mold presupposes certain skill in writing digits. However, not being involved in 
the task of writing any digits, the picture serves well as a classical ambiguous figure that may be interpreted in 
different ways. The second picture (Fig.1. b) looks like a combination of ink blots. It is also an ambiguous figure 
central ink blots resemble the viewer an animal muzzle  a cow, in particular.  
 
Every image was exposed for 15 seconds. Several pilot series showed that this time was enough to reveal 
fixation zones and saccades while watching the pictures.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The experimental research consisted of 2 series (Series 1 and Series 2). Participants were given the same 
pictures, but the activity fulfilled was absolutely different. The first series was held on students that did not go 
through any preliminary training or learning, while in the second series the participants were taught beforehand 
 
 
Thus Series 1 is aimed at studying eye tracking on ambiguous pictures without any prior learning. Series 2 
shows eye movements when perceiving the same stimuli after the specially organized training session.  
3.4. Series 1 
Series 1 was aimed at showing eye movements when perceiving ambiguous figures without any prior learning.  
The subjects were given the following experimental material: 
1. postal code template (15 sec.) 
2. neutral picture (gray background) (10 sec.) 
3.  
4. neutral picture (gray background) (10 sec.) 
5.  
 
The instruction was to study the material. No special task was given. The participants were allowed to 
comment on the pictures though verbal comments were not studied at this stage. 
274   N. Nechaev Nikolay and A. Redkina Ekaterina /  Procedia - Social and Behavioral Sciences  86 ( 2013 )  271 – 276 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Registered eye movements in participants who did not have any preliminary training 
(a, b)  the postal code picture; (c)  
 
for the picture of the postal code template (Fig.2. a, b) it was clear that eye movements are not restricted by the 
contour. The pattern does not direct the eye movements, they are lead by the task: to study the material. Eye 
movements registered on the second picture also demonstrated the process of investigation as the movements are 
chaotic and cover the major part of the picture (Fig.2. b). It can also be stated from the graph showing eye tracks 
and the graph with fixation zones and the time of fixation (Fig.3. a,b). 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.3. Registered eye movements in participants who did not have any preliminary training  
(a) graph showing the eye tracks  15 participants; (b) graph showing fixation time and zones  15 participants 
3.5. Series 2 
The idea of the second series of our experiment was to organize the activity of participants in such a way, so 
that the image (when looking at the same pictures) may transform. Ambiguous figures serve this aim the best 
because when working with such objects, a person may interpret them differently. Prior experience or the so-
called schemes are of great importance here. If these schemes are formed, the subjects , if 
not  they do not.  
 
particular strategy or schema for the presented pictures. It leads to the conclusion that teaching participants how 
to work with these pictures will provide them with the necessary schemes that consequently will change the 
image they have already got. This change will be registered through the change in eye movements. 
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According to P. 
process starts with acting at the material level. So the preliminary stage of Series 2 was working with these 
pictures on paper. Postal code template (Fig.1. a) was used to teach participants to write digits according to the 
standard rule, used in Russia, which is different from the classical everyday writing. Not all subjects were 
familiar with this writing technique. The biggest difference concerns numbers 3, 6 and 7. The formation stage 
took a short period, from 3 to 7 minutes, including further practice to make sure the participants learnt to do it 
and made no more mistakes. Teaching did not cause any trouble. Participants copied the correct variant from the 
example given and then practiced it.  
 
As for the second picture (Fig.1. b) we had to teach participants to discern the cow in this picture. This 
teaching was held individually and varied from 2 to 15 minutes depending on how long it took for the 
participants to see it. The teaching methods were also different and included several stages, for example showing 
characteristic features of this animal, etc. The training sessions provided participants with a new scheme that will 
be leading them when perceiving the pictures. However the aim of this paper does not include the exact and 
detailed description of this teaching technique.  
 
s fulfilled the following task: they were given 7 slides of the first 
picture (Fig.1.a) alternated with neutral grey background. The participants had to write mentally their phone 
number in this template, using the rule ne slide  one digit . When working with the second picture (Fig.1. b) 
participants were asked to describe a cow. 
4. Experimental results 
As the results showed, the eye movements radically changed in comparison with Series 1. Eye movements 
became well-ordered. We could literally see how participants were writing their telephone numbers. There were 
no odd movements; all of them were a necessary part of a certain digit. As the picture stayed the same there were 
s were necessary and prerequisite for 
 (Fig.4. a, b). As for the second picture, eye movements were also absolutely 
different and revealed a particular pattern of eye movements, characteristic for this picture. The results showed 
that this pattern is anthropocentric : the path of eye movements reminds of a triangle that connects the eyes of 
the cow and its nose (Fig.4. c).  
 
 
 
 
 
 
 
 
 
 
 
Fig.4. Registered eye movements after the training session  
(a) eye movements registered when writing their telephone number  digit 5; (b) eye movements registered  
when writing their telephone number  digit 6  7 participants; (c)  
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The hypothesis about the connection between the nature of eye movements and the content of activity the 
subject is involved in was proved. Eye movements before and after the training session turned out to be 
absolutely different. This difference is the result of change of image which itself resulted from a new activity the 
subjects did. This may well be seen on the graph showing eye tracks and the graph with fixation zones and the 
time of fixation (of 15 participants) (Fig.5. a, b). 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.5. Registered eye movements after the training session (a) graph showing the eye tracks  15 participants;  
(b) graph showing fixation time and zones  15 participants 
5. Conclusion 
The analysis of experimental results showed that the pictures did not change but the eye movements changed 
dramatically which means that the image, the participants had before, also changed. However, unlike traditional 
experiments when the image change is only observed with the help of eye tracking, we tried to reveal the nature 
of this change which results from the activity the participants were involved in. It is this activity that provided 
them with the necessary scheme. If pictures stayed the same it is hardly possible to claim that these pictures 
contained the images, and that the pictures guided the image formation.  
   
On the contrary, we suppose that eye movements are determined and mediated by the aims the subject has to 
reach. It is not the picture itself that directs perception, but the task  readiness and the ability to 
fulfill it.  So any picture may be considered 
activity of the person. Without this activity the picture remains just a pattern. 
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